Gene-set analysis identifies master transcription factors in developmental courses.
Transcriptional regulation plays key roles in many biological processes. The regulation is dynamic in time and space. Identifying transcription factors that play major roles in a developmental time course is very important for understanding the regulation. This cannot be realized by studying the relation between the expression of individual genes. We developed a gene-set analysis approach to study master regulators and their actively regulated targets during a time course from gene expression data. We applied the method to a mouse liver development data and a mouse embryonic stem cell (mESC) development data, and identified 14 and 9 transcription factors that play major regulatory roles in the two development courses, respectively. Some transcription factors could not be identified as active in the process by studying their correlation with individual targets. The method was also extended for studying other regulation factors or pathways from time-course expression data.